C1q induces chemotaxis and K+ conductance activation coupled to increased cytosolic Ca2+ in mouse fibroblasts.
Cultured mouse fibroblasts (L cells) respond to whole C with a slow hyperpolarization. Among the C components tested, C1q was found to be most effective. In contrast, the cell did not respond to C1, in which the collagen-like region of the C1q molecule is masked. The C1q-induced hyperpolarizing response was inhibited by collagen or C1q-specific antisera. Human diploid skin fibroblasts (Flow 1,000 cells) also exhibited similar membrane potential changes in response to whole C or C1q. After repeated applications of C1q, the cell membrane became unresponsive (desensitized). The treatment of L cells with pronase E inhibited the C1q-induced response, whereas the response to ATP, which is known to interact to its own receptor, was still preserved. The reversal potential of C responses was close to the K+ equilibrium potential. The hyperpolarizing response was inhibited by a blocker of Ca2+-activated K+ channels in fibroblasts (quinine), by deprivation of extracellular Ca2+ or by a Ca2+ channel blocker (nifedipine). By means of Ca2+-selective microelectrodes, the cytosolic free Ca2+ concentration was found to increase from 126 to 206 nM upon stimulation of L cells with C1q. Using an agarose-well method, L cells were observed to migrate predominantly toward C1q or whole C. It is concluded that the fibroblasts have the C1q receptor sensitive to pronase E and that activation of C1q receptors gives rise to Ca2+ influx, triggering an increase in the cytosolic free Ca2+ ions, which in turn induces a hyperpolarizing response as a result of the stimulation of Ca2+-activated K+ channels and initiates chemotaxis to C1q.